Raman spectroscopy and deuterium exchange of the filamentous phage fd.
The filamentous phage fd has been investigated using the techniques of Raman spectroscopy and deuterium exchange. Despite the rather uniform secondary structure of the fd phage coat protein, which is predominantly alpha-helix, the deuterium exchange is complex. A substantial fraction of the helical peptides exchange deuterium by 8 h at room temperature, yet another substantial fraction does not exchange following an additional 5 months at 4 degrees C. Heating the phage to 70 degrees C for several hours leads to additional deuterium exchange compared to samples soaked for 5 months in heavy water. We suggest that the wide variation in peptide exchange rates may be related to the phage protein quaternary structure, which has been shown to be a double layer of tightly packed helices. The accomplishment of enhanced exchange by reaction at high temperature combined with digital difference spectroscopic methods has enabled us to define the structure of the amide III and III' bands. The complexity of these bands is unexpected for a simple helical protein, but we suggest that the complexity arises at least in part from end-effects that become important in short alpha-helices.